WHAT IS CLAIMED IS : 



1 . X method for detecting pregnancy/fri a bovine animal comprising: 



(a) obtaining a sample frorr/said animal; and 
^ V 00 detecting at least ongr pregnancy associated antigen (PAG) wherein said PAG 
is\present in e/frly pregnancy and absent at about two months post-partum; 

1 0 whereby the presence of the PAG indicates that said animal is pregnant. 

2. The method of claim 1, wherein said PAG is selected from the group consisting of 
PAG2, PAG4, PAGY PAG6, PAG7 and PAG9. 

15 3. The method of claim 1, wherein said sample is saliva, serum, blood, milk or urine. 

4. The method of claim 3, wherein said sample is saliva. 

5. The method of claim 3, wherein sakl sample is serum. 

6. The method of claim 3, wherein said sample is blood. 

7. The method of claim 3, wherein said sample rs milk. 
25 8. The method of claim 3, wherein said sample is urine. 

9. The method of claim 1, wherein said detecting comprises immunologic detection. 



20 



1 0. The method of clainv 9, wherein said immunologic detection comprises detection 
0 of BoPAG2, BoPf G4, BoPAG5, B0PAG6, BoPAG7, BoPAG9, boPAG 7v; 



(X 




boPAG9v; boPAG 15; boPAG 16; boPAG 17; boPAG 18; boPAG 19; boPAG 20 
or boPAG 2 1 with polyclonal antisera. 

1 1 . The method of cla/m 9, wherein said immunologic detection comprises detection 
5 of BoPAG2, BoPAG4, BoPAG5, B0PAG6, BoPAG7, BoPAG9, boPAG 7v; 

boPAG9v; boPA^G 15; boPAG 1 6; boPAG 1 7; boPAG 1 8; boPAG 1 9; boPAG 20 

7 

12. The method df claim 9, wherein said immunologic detection comprises ELISA. 



or boPAG 21 With a monoclonal antibody preparation. 



13. The method of claim 9, wherein said immunologic detection comprises RIA. 

14. The method of claim 9, wherein said immunologic detection comprises Western 
blot. 



The method of claim 3, wherein the PAG is BoPAG2 



1 6. Thevmethod of claim 3, wherein the PAG is BoPAG4 



20 17. The method\f claim 3 , wherein the PAG is BoP AG5 



1 8. The method of claimSJ, wherein the PAG is B0PAG6. 




1 9. The method of claii 



in the PAG is BoPAG7. 



20. The method of claim 3, wherein the RAG is BoPAG9. 



21. The method of claim 3 , wherein the PAG is BoP AG7v. 



30 22. The method of claim 3, wherein the PAG is BoPAG' 
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The method of claim 3, wherein the PAG is BoPAGl 5. 

24. The method of claim 3, wherein the PAG is BoPAGl 6. 

5 25 . The method of claim 3 , wherein the PAG is BoPAG 1 7. 

26. The method ofojaim 3, wherein the PAG is BoPAGl 8. 

27. The method ofcjkim 3\wherein the PAG is BoPAG 19. 

28. The method of claim 3, wherein the PAG is BoPAG20. 

29. The method of claim 3 , wherein the P&G is BoPAG2 1 . 

15 30. The method of claim 1, further comprising detecting a second PAG in said 
sampleN 

3 1 . The method of claim 30, further comprising detecting a third PAG in said sample. 



20 32. The method of claim 12, wherein said ELISA is a sandwich ELISA comprising 
binding of a PAG to a first antibody preparation fixed to a substrate and a second 



^Prej 



antibody preparation labeled with an enzyme. 



33. The method of claim 32, wherein said enzyme is alkaline phosphatase or 
25 horseradish peroxidase. 



34. The method of claim 32, wherein said first antibody preparation is monoclonal. 
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35. An antibody composition that reacts immunologically with BoPAG2, BoPAG4, 



BoPAG5, B0PAG6, BoPAG7 : 
boPAG 16; boPAG 17; boPAG 



An antibody composition that re; icts immunologically with BoPAG2. 
1 antibody composition that reacts immunologically with BoPAG4. 

38. An antibody composition that reacts immunologically with BoPAG5. 

39. An antiboa^composition that r^ icjs^immunologically with B0PAG6. 



40. An antibody composition that re 
15 41. An antibody composition that re 



BoPAG9, boPAG 7v; boPAG9v; boPAG 15; 
8; boPAG 19; boPAG 20 or boPAG 21 . 



icts immunologically with BoPAG7. 
icts immunologically with BoPAG9. 



42. An antibody composition thVt reacts immunologically with BoPAG7v 




:ts [Immunologically with BoPAG9v. 
reacts immunologically with BoPAG 1 5. 



43 . An antibody composition that/rea 

44. An antibody composition that i 

45 . An antibody composition that reacts immuWologically with BoPAG 1 6. 
25 46. An antibody composition that reacts immunologically with BoPAG 1 7. 

47. An antibody composition that r :acts immunologicallysAvith BoPAG 1 8. 

48. An antibody composition that r ;acts immunologically witlrBoPAGI 9. 

30 
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49. "ATraRtibody composition that reacts immunologically with BoPAG20. 

50. An antibody composition that reactsKnmmekigically with BoPAG21 . 

51. A hybridoma cell that secretes a monoclonal antibody that reacts immunologically 
with BoPAG2, BoPAG4, BoPAG5, B0PAG6, BoPAG7, BoPAG9, boPAG 7v; 
boPAG9v; boPAG 15; boPAG 16; boPAG 17; boPAG 18; boPAG 19; boPAG 20 
orboPAG21. / 

52. A method of making a monoclonal antibody to BoPAG2, BoPAG4, BoPAG5, 
B0PAG6, BoPAG7, BoPAG9, boPAG 7v; boPAG9v; boPAG 15; boPAG 16; 
boPAG 17; boPAG 18; boPAG 19jbpPAG 20 or boPAG 21 comprising: 

(a) immunizing an animal witn a BoTAG preparation; 

(b) obtaining antibody secreting cells from said immunized animal; 

(c) immortalizing said antibody secreting cells; and 

(d) identifying an immortalized cell that secretes antibodies that bind 
immunologically with the immunizing BoPAG. 



A method of identifying a pregnancy associated glycoprotein (PAG) that is an 
early indicator of pregnancy in in Eutherian animal comprising: 



(a) obtaining a cDNA library prepared from the placenta of said animal 
between days 15 and 30 of pregnancy; and 

(b) hybridizing said libraiy under high stringency conditions with a PAG- 
derived nucleic acid pr 3be; 

whereby hybridization of said probe identifies said PAG. 
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^method of identifying a pregnancy associated glycoprotein (PAG) that is an 
earlV indicator of pregnancy in an Eutherian animal comprising: 

(a) obtaining an RNA preparation from the placenta of said animal between 
lays 15 and 30 of pregnancy; and 

(b) performing RT- PCR™ on said preparation using PAG-derived primers; 

whereby amplification identifies said PAG. 
10 55. An i solated and purified B oP AG2 polypeptide . 



56. The polypeptide of claim 55, wherein said polypeptide comprises the sequence of 
SEQ ID NO:25. 

1 5 57. An isolated and purified BdPAG4 polypeptide. 




58. The polypeptide of claim 57, wiierein said polypeptide comprises the sequence of 
SEQ ID NO:27. 

20 59. An isolated and purified BoPAG5 pWp'eptide. 

60. The polypeptide of claim 59, wherein said polypeptide comprises the sequence of 
SEQ ID NO:28. 

25 61 . An isolated and purified B0PAG6 polypeptii 



62. The polypeptide of claim 61^ wherein said polypeptide comprises the sequence of 
SEQ ID NO:29. 

30 63. An isolated and purified BoPAG7 polypeptide. 
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64. Tdie polypeptide of claim 63, wherein said polypeptide comprises the sequence of 
SEQ ID NO:30. 



65 . An isolated and purified BoPAG9 polypeptide. 



66. The polypeptide of claim 65, wherein said polypeptide comprises the sequence of 
SEQ IDNO(:32. 

67. An isolated and purified BoPAG7v polypeptide. 

68. The polypeptidedf claim 67, wherein said polypeptide comprises the sequence of 
SEQ ID NO.40. 

69. An isolated and purifiedBoPAG9v polypeptide. 

70. The polypeptide of claim 69, wherein said polypeptide comprises the sequence of 
SEQ ID NO:42. 

71. An isolated and purified BoPAG\ 5 polypeptide. 

72. The polypeptide of claim 71, where^n4^idpolypeptide comprises the sequence of 
SEQ ID NO:44. 

73 . An isolated and purified BoP AG 1 6 polypeptide. 

74. The polypeptide of claim 73, wherein said Polypeptide comprises the sequence of 
SEQ ID NO:46. 



75. An isolated and purified BoPAG17 polypeptide^ 
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76. The polypeptide of claim 75, wherein said polypeptide comprises the sequence of 
SEQ ID NO:48. 



77. An isolated and purified BoPAGl 8 polypeptide. 



78. The polypeptide of claim 77, wherein said polypeptide comprises the sequence of 
SEQ ID NO:50. 



79. An isolated and purified BoPAGl 9 polypeptide. 




80. The polypeptide of claim 79, wherein said polypeptide comprises the sequence of 
SEQ ID NO:52. \. 

81 . An isolated and purified BoPAG20 polypeptide. 

82. The polypeptide of claim 81, wherein said polypeptide comprises the sequence of 
SEQ ID NO:54. 

83. An isolated and purified BoPAG21 polypeptide. 

84. The polypeptide of claim 83, wherein saigjxjlypeptide comprises the sequence of 
SEQ IDNO:56. 

85. An isolated and purified nucleic acid encoding Bx)PAG2. 

86. The nucleic acid of claim 85, wherein said nucleic afeid comprises the sequence of 
SEQ ID NO:2 

87. The nucleic acid of claim 85, wherein said nucleic acid\encodes a BoPAG2 
polypeptide comprising the sequence of SEQ ID NO:25. 
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An isolated and purified nucleic acid encoding BoPAG4. 



89. Theaiucleic acid of claim 88, wherein said nucleic acid comprises the sequence of 
SEqV) NO:4 

90. The nucleic acid of claim 88^ wherein said nucleic acid encodes a BoPAG4 
polypeptide^comprising the sequence of SEQ ID NO:27. 

92. The nucleic acid of claim 91, wherein said nucleic acid comprises the sequence of 
SEQIDNO:5. \ 



93. The nucleic acid of claim 9L, wherein said nucleic acid encodes a BoPAG5 
polypeptide comprising the sequence of SEQ ID NO:28. 



94. An isolated and purified nucleic acid encoding B0PAG6. 

95. The nucleic acid of claim 94, wherejn^said nucleic acid comprises the sequence of 
20 SEQ ID NO:6. 

96. The nucleic acid of claim 94,, wherein\said nucleic acid encodes a B0PAG6 
polypeptide comprising the sequence of SEQ ID NO:29. 

25 97. An isolated and purified nucleic acid encoding BoPAG7. 

98. The nucleic acid of claim 97, wherein said nucleic acid comprises the sequence of 
SEQ ID NO:7. 



\: 20I454(4BFY01!.DOC 




99. Vvhe nucleic acid of claim 97, wherein said nucleci acid encodes a BoPAG7 
- me sec l uence °f SEQ ^ NO:30. 

id purified nucleic acid encoding BoPAG9. 

icid of claim 100, wherein said nucleic acid comprises the sequence 
ofSEQ ID N0:9. 

102. The nucleic acid of claim 100> wherein said nucleic acid encodes a BoPAG9 
polypeptide comprising the sequence of SEQ ID NO:32. 

103. An isolated and purifiedVucleic acid encoding BoPAG7v. 

104. The nucleic acid of claim 103, wherein said nucleic acid comprises the sequence 
of SEQ ID NO:39. 

105. The nucleic acid of claim 1 03 v wherein said nucleci acid encodes a BoPAG7v 
polypeptide comprising the sequenckof SEQ ID NO:40. 



20 106. An isolated and purified nucleic acid encoding BoPAG9v. 




107. The nucleic acid of claim 106, wherein saidWcleic acid comprises the sequence 
of SEQ ID NO:41. 

25 108. The nucleic acid of claim 106, wherein said nucleci acid encodes a BoPAG9v 
polypeptide comprising the sequence of SEQ ID NOc42. 

1 09. An isolated and purified nucleic acid encoding BoPAGrS 
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110. faie nucleic acid of claim 109, wherein said nucleic acid comprises the sequence 
ofBEQIDNO:43. 



111. The nucleic acid of claim 109, wherein said nucleci acid encodes a BoPAG15 
polypeptide comprising the sequence of SEQ ID NO:44. 



112. An isolateaSand purified nucleic acid encoding B0PAGI6. 

113. The nucleic acid of claim 1 12, wherein said nucleic acid comprises the sequence 
10 ofSEQIDNO:45\^ 

114. The nucleic acid of claim 112, wherein said nucleci acid encodes a B0PAGI6 
polypeptide comprising the sequence of SEQ ID NO:46. 

15 115. An isolated and purified nucleic^acid encoding BoP AG 1 7. 

116. The nucleic acid of claim 115, wherein said nucleic acid comprises the sequence 
ofSEQIDNO:47. \^ 

20 117. The nucleic acid of claim 115, wherein said nucleci acid encodes a BoPAG17 
polypeptide comprising the sequence of SEj^ID NO:48. 



odirig-BoPA 



118. An isolated and purified nucleic acid encoding^BoPAGl 8. 

1 19. The nucleic acid of claim 118, wherein said nucleic acid comprises the sequence 
ofSEQIDNO:49. 

120. The nucleic acid of claim 118,>wherein said nucleci\acid encodes a B0PAGI8 
polypeptide comprising the sequence of SEQ ID NO:50.^ 
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121. \\n isolated and purified nucleic acid encoding BoPAG19. 

122. TheNnucleic acid of claim 121, wherein said nucleic acid comprises the sequence 
of SEQ ID NO:51. 

123. The nucleic acid of claim 121, wherein said nucleci acid encodes a BoPAG19 
polypeptideVomprising the sequence of SEQ ID NO:52. 

124. An isolated and purified nucleic acid encoding BoPAG20. 

125. The nucleic acid oY claim 124, wherein said nucleic acid comprises the sequence 
of SEQ ID NO:53. 

126. The nucleic acid of claim 124, wherein said nucleci acid encodes a BoPAG20 
polypeptide comprising ink sequence of SEQ ID NO:54. 

127. An isolated and purified nucleic acid encoding BoPAG2 1 . 



128. The nucleic acid of claim 127, wherein said nucleic acid comprises the sequence 
of SEQ ID NO:55. 



129. The nucleic acid of claim 127, whereinUaid nucleci acid encodes a BoPAG21 
polypeptide comprising the sequence of SEO ID NO:56. 



130. An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO: 9, or the complement thereof . 



131. The oligonucleotide of claim 130, wherein said oligonucleotide is about 20 bases 
in length. 
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132. An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO:7, or the complement thereof. 



133. The oligonucleotide of claim 132, wherein said oligonucleotide is about 20 bases 
in length^. 



134. An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO: 6, or the complement thereof. 



10 135. The oligonucleotide of claim 134, wherein said oligonucleotide is about 20 bases 
in length. \ 



136. An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO:5, or the complement thereof. 



137. The oligonucleotide of claim\136, wherein said oligonucleotide is about 20 bases 
in length. 

138. An oligonucleotide comprising at\ leasf^about 15 consecutive bases of the 
20 sequence of SEQ ID NO:4, or the complement thereof. 

139. The oligonucleotide of claim 138, wherelfmaid oligonucleotide is about 20 bases 
in length. 

25 140. An oligonucleotide comprising at least abouK 15 consecutive bases of the 
sequence of SEQ ID NO:2 or the complement thereof. 

141. The oligonucleotide of claim 140, wherein said oligonucleotide is about 20 bases 
in length. 
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142. % An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO:39 or the complement thereof. 



143. The oligonucleotide of claim 142, wherein said oligonucleotide is about 20 bases 
in length. 



144. An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO:41 or the complement thereof. 



10 145. The oligonucleotide of claim 144, wherein said oligonucleotide is about 20 bases 
in length. 

146. An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO:43 or the complement thereof. 

15 \ 

147. The oligonucleotide of claim 146V wherein said oligonucleotide is about 20 bases 
in length. 

148. An oligonucleotide comprising at lea^t tfbout 15 consecutive bases of the 
20 sequence of SEQ ID NO:45 or the complement thereof. 




149. The oligonucleotide of claim 148, wherein saickoligonucleotide is about 20 bases 
in length. 

25 150. An oligonucleotide comprising at least about 1 5\consecutive bases of the 
sequence of SEQ ID NO:47 or the complement thereof. 

151. The oligonucleotide of claim 150, wherein said oligonucleotide is about 20 bases 
in length. 
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152. Wn oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO:49 or the complement thereof. 



153. The oligonucleotide of claim 152, wherein said oligonucleotide is about 20 bases 
in length 



154. An oligonucleotide comprising at least about 15 consecutive bases of the 

10 155. The oligonucleotide of claim 154, wherein said oligonucleotide is about 20 bases 
in length. \ 



156. An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO: 53 or the complement thereof. 



157. The oligonucleotide of claim \1 56, wherein said oligonucleotide is about 20 bases 
in length. \ 



158. An oligonucleotide comprising at least about 15 consecutive bases of the 
sequence of SEQ ID NO:55 or the complement thereof. 



159. The oligonucleotide of claim 158, wherein/said oligonucleotide is about 20 bases 
in length. 



25 160. A kit comprising: 




(a) a first monoclonal antibody preparation that binds immunologically to 
BoPAG2, BoPAG4, BoPAG5, B0PAG6, BoPVG7, BoPAG9, boPAG 7v; 
boPAG9v; boPAG 15; boPAG 16; boPAG 17\boPAG 18; boPAG 19; 
boPAG 20 or boPAG 21 ; and 
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\b) a suitable container means therefor. 



161 . TheMcit of claim 160, further comprising: 



(c) ^second monoclonal antibody preparation that binds immunologically to 
the same BoPAG as said first monoclonal antibody, but wherein said first 
andXsaid second monoclonal antibodies bind to different epitopes; and 

(d) a suitable container means therefor. 



10 162. The kit of claim\l61, wherein said first antibody preparation is attached to a 
support. 

\ 

163. The kit of claim 162^wherein said support is a polystyrene plate, test tube or 
dipstick. \ 



164. The kit of claim 161, wherein said second antibody preparation comprises ; 
detectable label. \ 

165. The kit of claim 164, wherein said detectable label is a fluorescent tag. 
20 \ 

166. The kit of claim 164, wherein said detectablelabel is a chemilluminescent tag. 

167. The kit of claim 164, wherein said detectable /label is an enzyme. 

25 168. The kit of claim 167, wherein said enzyme is alkaline phosphatase or horseradish 
peroxidase. 

169. The kit of claim 167, further comprising a substrate for^aid enzyme. 

30 170. The kit of claim 161, further comprising: 
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(e) \a buffer or diluent; and 

(f) asuitable container means therefor. 

171 . A method for detecting pregnancy in a non-bovine Eutherian animal comprising: 



(a) obtaining a sample from said animal; and 

(b) detecting at least one of pregnancy associated antigen (PAG) in said 
sample, wherein said PAG is present in early pregnancy, 

whereby the presence of the PAG indicates that said animal is pregnant. 



172. The method of claim 17\1, wherein said animal is a member of the suborder 
Ruminantia. \^ 

" \ * 

1 74. The method of claim 1 73, whereimsaid animal is a goat or sheep. 

175. The method of claim 174, wherein saiaaninial is a sheep. 

176. The method of claim 172, wherein said animal is a member of the order 
Perissodactyla. 

177. The method of claim 176, wherein said animal ik a horse or rhinoceros. 

178. The method of claim 177, wherein said animal is a norse. 
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179. The method of claim 171, wherein said animal is a member of the order 
CarnivoraX 

1 80. The method cfcelaim 1 79, wherein said animal is a dog or cat. 

181. The method of claim 1 79, wherein said animal is a human. 
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